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HIGHWAY SFGIEERING
Towa Semi=Centennial

The highway engincers of to-~day arc offered & rare opportunxty.--
an opportunity for working ous their ideals of publie gervics and for
performing most necessary functions in carrying into effect a progream
of State, Federal and county highvay dmprovement wnich has become the
greatest public activity, and which i3 destined to incrcase in impor-
tance for a peried sc long in the future it camnot now be defined. It
is already certain that through economic handicaps zuch as the lack
of necessary highuay transportetion, the necossary materiels for high-
way building, the shoriage of lavor and such fundamental reguirements
of a great highvay progran, that programs of improvement vhich it was
thought possible to push through iv a period of perhaps five years will
be continued over a much longer pcriod. It is perhaps a very conserva~
tive estimate to say that the next decade and a half will be deveted U
largely to the building of the nececssary primary highvays of the natione
As a nation we have been backward in highway improvemernt. The
effect of accunulated indifference to highway conditions is now so evi-
dent that in characteristic Amcrican fashion we are attempiing to over-
come the handicap thus imposed, by unusual and feverish haste. There is
no comparison befween the status of highway building to-deay and the
situation which existed at the time the development of the railroads
became the absorbing public activiiy, The railreads were built before
the traific developed, in fact, it is still an imporitant funciion of
the railroads to continue to develop traffic on their lirves. The
highway traffic is here. This year an excess of six million motor
vehicles will demand service over the highways, and this demard is
generals S o
So rapidly have the economic aspects of all condif ion#'affecting s
the American family changed within the past three years that it is dif- f}t=
ficult to forecast the permanert effects that will resuwlt from the L
development of the motor vehicle in ccnjurcﬁzon with improved reads. _
The State highway deparimert of one of cwr larger States has estimested -
that the completion of approximately a 3,000~mile sysitem of primary reads . -
vithin the State will result in the saving of not less than $25,000,000 &
annually to the owners of motor vehicles within the State. Yot this,
perhaps, is an incidental benefit, for who is z2bls {0 caleculats in d@llars
the actual valus 4¢ a rammcnweald“ of a highway system which makes
possible adequate local transportaiion facilities sssemtial to the bulldn
ing of a far mors efficient: ubi"" acioel oysten, and to the Sﬁ&bllltlng;L
of agriculture by making 006aﬂ~lf W te courtry population all of thasef"
privileges +thatmay bs enjeyed by i t ovm oy city dweliler. The’ rdgld
development of public suppori for highway improvemsrt began in 1916 w7hen
the firgt Federal Aid Road Act was passed carrying o teotal apprepriatios
of $75,000,000 to be expended over the five-year perioed 1916-1921. The.
total expenditure for highway imorovemort in 1918 was apyroximately o
$272,634,000, The twoe years fo olloving did not shovr & very ccn"iderahle
increase for during the war peried it became imposzible 4o carry om
‘eny more than the most necessary highvay inprovement. In Tact, Tor tha.
year 1918 only about cne~half millicr deliers was paid out of Foderal
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Aid funds, bSut for the year 1920 it is estimated that there is avall-
able for expenditurc approximately scven hundred elahtv-threa millions -
of dollars. The growth in appropriations by years is showm in the -
following table:

Year Total

1916 $272,634,413.00
1917 : 279,915,332,00
1218 286,098,192,00
1919 (estimated) 303,670,105.00
1920 (estimated available for 783,000 ,000.00

expandit ure)

It is certain that it will not be possible tg expend nearly the amount
available for this year. It iz doubiful if the expenditure will reach
fifty per cent of the availatle funds, And so, for the first time, the
handicep of lack of financial support is removed from the highvay engi=-
neer, and although the highway improvement program is laboring under
embarrassing and increasingly difficult problems, these difficulties are
xnow of material +hingg.,

With the public snthusiastically backing the highway progrem, the -
engineer finds his duties confined to engineering and administrative
problems, and not, as has been true in the past, to propaganda and
educational work with seemingly meager results, The extent of the
Federal and State aid program agreed upon is so enormous that it bears
little relation to our previous efforts. Up to April 30, 1920,
projects had been upproved, that is, projects had been accepted for
Federal Aid, totaling 27,796 miles including all types of highways.
This mwileage is estimated to cost & total of 3335 754,799.00, of which
approximately $152,000,000 is Federal Aid and $203,000,000 Stete and
other funds. There have been completed approximately 4,301 miles, ard .
there are approximately 9,200 miles under coniract. The types of hlgh~ 5
vays imvolved include all kinds from earth up to and including all o
standerd forms of pavirg of the most modern types, but by far the larger’
percevtage of the funds will be spent for highways having durabls sur—
faces, and in all cases the construction is considered substantial and
adeguate for the traffic which it will be called upon to bear. It_ _
will be noted that there ars many sections of the coundry in vhich the . -
road work is in a pioneer state. There are many States in vhich highvay
develepment is taking olace for the first time in any adequabe way, and o
in “these it will be necessary, in order %o give service to the area.
required. to use a cheaper typé of highway construction than is mow -
necessary in the vicinity of our larger population centers. An analysis:
of the tvpes of construction which have been approved up to March 31 of -
this year, invelving a total expenditurs of more than 83286, OD0,000, shous
that all the types which are contemplated may be ueparated into -three
groups. OGroup one includes the earth, sand-clay and gravel. These
‘are the types of -construction used where the highway traffic is light
~but where a large mileage is necessary to give service, bub *hey include -
the fundemenizl comstruction necessary; regardless of ihe later sur~
faces which may be placed. In this grovp will be invesied 2§ per
cent of the total estimated cost., In the second group are included. .
waiér*haund macadan, bituminous macadam, and miscellunecus 1rtenﬂeﬂ1ate:_'
typese For this group 9 per cent of the total eplimated cost will be

T expended. fﬁNprouD three are included bituminenrs concrete, Portland
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cement'concrete. brick, and other miscellaneous high typess For this
group will be expended approximately 60 per cent, For bridges, prac-
tically all of permanent construction, a total of 5 per cent of the
above estimated cost will be experded. The schedule follows:

Barth 82 )
Sand~clay 3% ) Low types 26%
Gravel 15% )
Waterbound macadam 2% )
" " mat~{op 1% )
. ) Intermediate types 9%
Bituminous Macadan 5% )
Misecellanenus intermediate types 17 )
Bitumineus Concrete 6% )
Concrete 21% )
) High types 60%
Brick 67 ) '
Miscellancous high types 7% ) ,
Miscellaneous types 54 ) 5%
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It is apparent from this analysis that the empenditure of Federal -
and State aid funds is being very carefully considered from the stand=-
poirt of an investment on ths part of +the public, and that highvay engi-
néeéring has developed to the point vhere the invesiment of large sums
may be undertaken with reasonable assurance on the part of the pub~
lic that the expenditures will be mace, in the main, for ths roads hich
wili give the most economical serviee, if there ig proper r°au3at10n of
the maximun loads. :

In addition to the large Federal and State prograos uhe counties
and even smaller districts have provided funds for the building of
county and roads of lesssr importsnes, and wherover construction. ef thu-
bottor classes is undertaken, cngincers, as rapldly as they can bo - '
sceurcd, are being placcd in charge of +the consiruction wrorks P“rhaps
onc othor schedulc is cnlightoning fo indicatc the rapidiiy with which '
engincers are coming inte their own in the ficld of highiay 1mprc?cmﬂﬂts.
In 1816 it is cstimatcd that approximetely $74,000,000 was spent undor
control of the State highway departmewts; bub under local cortresl was
speyt $198,0C0,000. In 1920 the estimated sums available for oxpondi-
ture under the Federal and Statc devartmerts werc $633,000,000 and under
local control $150,000,000, Thus in four years the porcent ago of: *0tal.
available funds placed vrder ongircoring soniroel has advanced from 27
to Bl per ceni. As stated befare, the asciuval oconomic limitations on
oxpenditurss this year will deudtloss roduco the ameunt expended, but tho'
schedule is enlightoning as indiecnting ths tordercy to bring 211 hlghuay
expenditures under officiont enginsering jurisdietions




fear Under Controel 3Ztate Locally but Per cent under.

Highvay Deit. not under §5. H. D HoysDeptaControl
1616 $74,495,554,29 $158,138,559 27
1917 98,175,332.11 181,736,000 : 35
1918 117,285,267.82 168,812,923 43
1219 133,670,105 % 160,000,060 ' 46
1920 £33,000,000 % * 150,000,600 81

* Eat imated
* % Bstimated available

This, in a very broad way, outlines something of the status of the
highvay improvement program as it cxists teday, and is clearly indica~
tive of the fact that the nation as a whole has set Torth upon a porme~
nert policy of highway developmert zlrcady too long delaved, that will .
in the voars just ahead bring reosulis far greater thar vere dreamed pos=. .
sible by tho most ardent highway enthusiasis ovon so short & time sinece
ag 1916, : g
It is & cause for congratulations when this great college has
called back ail of its alumni and ifts friends to celebrate fifdy years.
of servicc to the State of Iowa, to know that the State has definitely
placed therself in 4the feremost rank with the States thet have undoértaken
an cxtonsive eut adequate program of highway improvemewn In reflecting
upon all of tihwe achicvemerts of tho colloge in this fifd y ycars of its.
develoning usefulncss to the State, it szoms 1o me thsre has been no
service nore dcfinitcly performed or ornc in which the results are mors
tangibly evident thaw ihe relaticn vhich the collsge has borne and the
influence which it has cxerted in holpin' to build for the State an-ade-
quate systom of highway laws and of highwey administration. The {uture .
outlock for highvay develapmsnt in ithe Stats is bright indsed, and it is-
brighter because the developments which have taken place for the past . -
f,fueen years or moere have been founded upon high ideals of public ser-.
vice und have been backed by the intogrity of e great educational ingtis
tution which in its period of existunca his comc very close to pract16333
evcry individuel writhiv the State. Without the influence of such an

institution and without the suppert which it has “1V3nr{tbu prasernt L
outleok for a clean, officiently administersd highway program might well -
have becn supplanted by a development of quite a different charactors
In 1904 the college as an institubiom was constituted the highway comr'
mission for the States The work was placed under the 301nt dircection-

of the enpineoring and the agricultural departments, with the Deans ef_ﬁ'
those depertwents acting in the capacity of commissioners.  The firgt
appropriation was $3500 a year, There werc frcguertly $imes when thoro
were not sufficient stamps to sond out the mail, and even more freguowd~
ly, timeswhon salarics were pazid ence in three momthse At that time .4he
oxnly highway departments that had been established wers in the Bastern -
States where all conditions were materially different than those cxist="
ing in & pre-eminently agricultural State. There was not the conmcenira~
tion of wealthe of population, of traffic, mor the availability ef 2
suitablic road building materials to make possible at thet time the char=
acter of highvay work that vwas bosing devolopgu by the ostablishcd deparis.
mets. Even the departmerts which had boon cstablished were only feeling’
their way, ,




Prior 4o the establishment of the college as a highway comeis~
glon in 1904, a corsiderable amount of investigatiorn had been carried
ot through studerts in the ¢ivil engineerirg department, because of the
intorest and {oresight of the Dean of Engineering, whe sensed the 1mpor~
tance of improved highways to the State, even under condiiions as thoy
then cxisted. It is probably a fortunate thing that very limited funds
ore available for the early work becausc it made possible only the
carrying on of systomatic studies of the gxpenditurcs vhich were Leing
made by local read authoritics and the developing of those forms of
cheaper types of improvement which appoared suited to the needs of the
State. Also,; it brought the limited force of the commission necessaris
ly into closc contact with tho local road officials, It was only
through sccuring the confidence and coeoperation of these men in diffor-
ent secctions that it was possible to sccurc the application of any of
the principles which werc developed as the fundamentals upon which could
be built 2 sound administrative nolicy for thoe Statc. It became cvidendt
very carly in tho studics of the commission that beceausc of the topo-
graphy, climatic conditions, and the character of the soil, that tho
bridge and culvert oroblem was the most important problem from the
flnan01a1 standpoint, and that this item was absorbing pracmxcally all

the read rcovenucs then raised,

Se the carly work of the Comrission was ccntercd upen the duvclﬁp-_
ment of more permancyt types of consiruct and after oxperimertal
work with small concrote culverts aud brlg?uu, stardards were provided
and circulated among the county of ficials, and whercver possible the
road officials ware persuaded teo try out the more permancmt forms of
construction, and even assisted in installing demonstration culverts
upon which thoy could patitern future -vork. It sccmed & long pericd
before any uanrlmﬁc results were securcd from this campaign, bul flnally
the work of the Commission bccame sufficicnt to attract the attention
of poweriul bridge imtercsts which sought teo eliminatc tho influenco’
of thc Commission from what these solfish intorests tcrmod "yndue infer=.
ferenee with their busincss interests,"™ A 1ittle later patonted 1nrms_:J 
of construction attcemptod to fasten tremselves upon the nocsssiticp-of ©
the Stato for better bridges, and so bogan a fight that lested gvor -
many ycars until the courts finally destroyed all future hopes of such:
interests by sweeping decisions as to the validity of thzir so-called _
patents. There was onc particvlar {ime in this perioed wien the vhols
integrity and strenginh of the college wers placed sguarely behird tho -
Commission. An invostipgation of the Commission was demandsdor ihe
part of the Board of Education because of the eharges which had boon
made by the Commission against the practices which were currend ajongt'
the bridge irmbercsts &t the time. It was thought that sufficiont _
political and busincss pressure could be broughi upon tho Board of Zdu- -
cation to force it to withdraw suppori from the work of the Commissiomy
with the almost certain asttendani abolishment of the Commission as & o
Statc agency by legislative onacimert. Tho Dircciors of the Commigsien |
placed the facis sguarely befors the President of the Board of Bduca=''
tion, who listencd attcentively, and at tho conclusien of the irterview
made the sole comment, "Ho will suppord you in this fight.™ There is
porhaps ne incident “oru tvﬁ=ca1 of tro support ard assistance ohich . - o0
the college gave the Commission durirg the carly formativa poried than &
this one. ‘
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A little latcer, disclosures of excegsive chardes and corrupt
practices in more than onc county of the State broughi forcibly to - -
the attontion of the public the reacl condition of affairs, and in 1913, e
sucoping changes were madc in the highway laws ard the form of com - 1
mission charged from the college as an institution to a Board of three
merbers, of which the Dean of Engineering is ex~officic one eof the mome
bers. At the same time adegquutc approprictions were made for carrying
on the work of the Commission, standards for all forms of corstructlon,-'
both road and bridge, werc adopted and put into use, and the Commission
given supcrvisoery cortrol over all the expendifuvres within the Statoe.
Thore is at prescnt no State which has placed as complote supervisoery
Jurlsﬁlc ion over all expenditurcs for road purposcs, as has the -State

f Iowas The period of re-organization under the nev law vas o stren= ..
uous ont, but the principles of cooperatior with the local officials ..
which had been building during the provious poried, after a couparotives
1y short time cownvinced even the mere skopticz) officials of the sin-
cerity snd ideals of public service actuatinpg the Commissiorn in its o
ciforts to improve the standards of highway improvement and highway ex-f;
perditure in the Statc. In this legislatiorn was established the prlr— :
ciple of road c¢lassification, and through coopcration of the county.
officials ard the Comurission, a systom of the most important county
highways was sclocted out and dosignated-for first improvementse But
the logislation was rnot yct complcoic. The grouth of motor frafficy
particularly the grovti in the usc of the freight-cerrying heavy motor
vehicle, made it apporent that funds must be provided for the improve~
mert of certain of the most heavily itraveled roads with the moest modern
tvpe of durable paved surfaces, and that it reuld be nocessary to make
arnothor morc limited scloction of higlrrays -rhich would be designatod
for improvement as the primary road systceme. This nglslatzon vas made
»art of the luws in 1918, and aside freom miner modifications -rhich will
bocome nccessary from time to timc as corditions chengs, or as gofoets
appear, the State now has a compleic systom ef highvay legislation
which provides for the dmprovemernt of highways in the order of their -
importance and in accordanco wwith the wishes of the peoplo in the -
various communitics., The spirit of cooporation botwoon the Stete and
local officials has boom cracted into the legislation throughoud, and
every cncouragement has been given to local initiative. The plons ne”
far financing the cost of highway improvement are apparently adequate - .

and the rate of the improvement of all classcs of roads will be dcgrhdﬂ"f
ot solcly upon the cconomic resources which may bo devieloped for $his
purposc. In the training of mewn for the orgahizatioh, in the carrying
on of rescarch work, in housing the Cammission, in extending to the road
officiels of the Statc overy voar its hospitalitv, in dthe interestiof
ite alumni and its friends, arnd in the congtownt devotion and sacrifics
made by its officials, the Iovn 3¢ais Collage has besn the psteni'ln-
Jluence in Dringing the highre sinsion ond the county englneers
into a strong and stable atotus ao Stobz, ond in placing the work
of highvay improvement on a cls - nighly prefessional basiss It
has renderod a great service tate, a service which will not bu
entirely recorded in the morc ohiiciart cxperditure of vroad funds or in
the higher class of read imprevenorts which arc devoleping so raplalg
& major part of the record —ill be the domorstration of the service.
-
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that an cducational institution closely in cormtaet with the noeds Ehé
wishes of the public which 3% serves can reonder in tho ;ntﬁra *s 01
higher idzals of public service and of Zoed ﬁavernng"u.




But its wrork is
seareh work which must
provement must take if

traffic demands. There is a large nuaber of young men.who must be.

trained every ycar fer
that zall of the civil

absorbted each year in hiphway engineerirg alore, se the work which.

has been so well begun

not yet dono. There is an immensc amount of ?e-t,'
be carried on to point the way which hlghuay Pl
it would adcouatcly sorve present and future'F':'“

the highway program. A recpnt cstimato shnws o
engineers of all the ingtitutions vrould ba s

and has beon carried so far is not yet brought

to a close and rill rot be so long as the institution shall existe




